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(57)Abstract: 

PROBLEM TO BE SOLVED: To fill adhesive 
liquid material rapidly at an even density for even 
non-through holes or through holes which are 
fine and deep and are provided on a multilayer 
circuit board. 

SOLUTION: Adhesive liquid material (for 
examples conductive paste and so on) is filled 
from material pushing opening 5 of a hole plate 
into non-through holes 6 or through holes, which 
are provided on a multi-layer circuit board 1 by 
moving a squeegee under a vacuum 
circumstance. Next, a vacuum degree of the 
vacuum circumstance is reduced or a normal 
atmosphere is made and difference of pressures is 
uniformed. Therefore, for even fine and deep 
non- through holes or through holes the adhesive 
liquid material is filled rapidly and uniformly. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The restoration approach of the liquefied viscosity ingredient characterized by 
making the degree of vacuum of said vacuum ambient atmosphere fall, or cheating out of 
said vacuum ambient atmosphere in the usual atmospheric pressure ambient atmosphere, 
and performing differential pressure restoration in the approach of making the 
breakthrough or the non-breakthrough of a multilayered circuit board fill up with a 
liquefied viscosity ingredient after carrying out mimeograph printing of said liquefied 
viscosity ingredient on said circuit board under a vacuum ambient atmosphere. 
[Claim 2] The restoration approach of the liquefied viscosity ingredient according to 
claim 1 characterized by a liquefied viscosity ingredient being a conductive paste. 
[Claim 3] The restoration approach of the liquefied viscosity ingredient according to 
claim 1 characterized by a liquefied viscosity ingredient being an insulating resin paste. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the restoration approach of a liquefied 
viscosity ingredient, and the method of making the breakthrough or the non-breakthrough 
of a multilayered circuit board fill up with a liquefied viscosity ingredient in more detail. 
[0002] 

[Description of the Prior Art] It is well-known to make the breakthrough (for example, 
SURUHORU or a beer hall) or the non-breakthroughs of a multilayered circuit board (for 
example, a brine DOSURU hole or a blind beer hall etc.) fill up with liquefied viscosity 
ingredients, such as a conductive paste and an insulating resin paste, conventionally. For 
example, such a thing is indicated by the paragraph [0004] of JP, 10-27969, A. In addition, 
generally this restoration is performed by mimeograph printing under the usual 
atmospheric pressure ambient atmosphere (under the usual air ambient atmosphere). 
[0003] 

[Problem(s) to be Solved by the Invention] However, it is becoming difficult to make 
quickness and a homogeneity consistency fill up those micropores (for a diameter to be 
50 micrometers) depending on mimeograph printing on the relation to which ratio of 
length to diameter (L is the depth of a hole and D is the diameter of a hole) of a 
breakthrough or a non-breakthrough becomes large gradually, and under the usual 
atmospheric pressure ambient atmosphere (under the usual air ambient atmosphere) as 
the number of plates which carries out a laminating increases. Especially, it is remarkable 
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when a liquefied viscosity ingredient is the insulating resin paste hyperviscosity-ized 
much more. 

[0004] After this invention carries out mimeograph printing of the liquefied viscosity 
ingredient on a multilayered circuit board under a vacuum ambient atmosphere 
wholeheartedly in view of such a fault as a result of examination that it should be solved, 
by making it pressurize and being made to carry out differential pressure restoration, it 
finds out that quickness and a homogeneity consistency can be made to fill up a detailed 
long breakthrough and a non-breakthrough, and can complete this invention. 
[0005] 

[Means for Solving the Problem] That is, in the approach of making the breakthrough or 
the non-breakthrough of a multilayered circuit board fill up with a liquefied viscosity 
ingredient, after the restoration approach of the liquefied viscosity ingredient concerning 
this invention carries out mimeograph printing of said liquefied viscosity ingredient on 
said circuit board under a vacuum ambient atmosphere, it is characterized by making the 
degree of vacuum of said vacuum ambient atmosphere fall, or cheating out of said 
vacuum ambient atmosphere in the usual atmospheric pressure ambient atmosphere, and 
performing differential pressure restoration. 

[0006] In addition, a liquefied viscosity ingredient is [0007] which may be any of a 
conductive paste or an insulating resin paste. 

[Embodiment of the Invention] It is formed in the same pattern as the formation pattern 
of the detailed non-breakthrough 6 (for example, the brine DOSURU hole or blind beer 
hall whose diameter is 30 micrometers - 80 micrometers) by which two or more 
ingredient pushing openings 5 are formed in the mimeograph 4 by the predetermined 
pattern by both installing a mimeograph 4 in the top-face side at formation 1, i.e., a 
multilayered circuit board, by which the multilayered circuit board 1 is supported on the 
level table 2 in drawing 1 . In addition, the ingredient pushing opening 5 of a 
mimeograph 4 is prepared in the somewhat larger aperture than the non-breakthrough 6 
while it is formed circularly. 

[0008] On the other hand, while the non-breakthrough 6 is formed in the multilayered 
circuit board 1 by the deposit 7 for a flow by forming the outer layer circuit patterns 8 
and 9 and the inner layer circuit pattern 10, and 1 1 grades in addition to the non- 
breakthrough 6, this deposit 7 for a flow is connected to the outer layer circuit pattern 8 
and the inner layer circuit pattern 10. 

[0009] For the reason, by moving the squeegee which is not illustrated while supplying a 
liquefied viscosity ingredient (for example, a conductive paste or an insulating resin 
paste) to the top face of a mimeograph 4, said liquefied viscosity ingredient can be 
pushed in into the ingredient pushing opening 5, a part of non-breakthrough 6 can be 
filled up, and the seal of the upper bed opening of a hole can be carried out thoroughly. 
[0010] In addition, although the amount of pushing of a liquefied viscosity ingredient is 
controlled by predetermined in that case, this controls the height of a squeegee to 
predetermined and forms the thickness equivalent to the depth of a hole on a mimeograph 
4. Moreover, this mimeograph printing is performed in the vacuum chamber which is not 
illustrated. That is, if the inside of a vacuum chamber is maintained at the degree of 
vacuum of for example, O.ltorr - 5torr extent in advance of mimeograph printing and a 
liquefied viscosity ingredient is supplied to the bottom of this vacuum ambient 
atmosphere on the top face of a mimeograph 4, a squeegee will move and mimeograph 
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printing will be performed. 

[001 1] Then, the degree of vacuum of the vacuum ambient atmosphere at the time of a 
mimeograph is made to fall, and differential pressure restoration is performed. In 
addition, what is necessary is just to perform making the degree of vacuum of a vacuum 
ambient atmosphere fall so that the vacuum ambient atmosphere of for example, 5torr - 
200torr extent may be made to control. Thereby, the non-breakthrough 6 is filled up with 
a liquefied viscosity ingredient, therefore a crevice is finished by the liquefied viscosity 
ingredient on a mimeograph 4 at formation, i.e., fixed thickness. 

[0012] When it cannot fully be filled up, it is [ process / this ] good in a line several times 
(when the non-filling section exists). In order to collect the liquefied viscosity ingredients 
on cheating out of this crevice in the fixed depth, and a mimeograph 4, a squeegee is 
made to move by the optimal version **, and this finishing is performed. 
[0013] Therefore, for example, as the diameter called it 50 micrometers, moreover, a 
homogeneity consistency can be minutely filled up with a liquefied viscosity ingredient 
promptly to the large non-breakthrough 6 of ratio of length to diameter (L is the depth of 
a hole and D is the diameter of a hole), without generating a void. Hereafter, moreover, a 
homogeneity consistency can be promptly filled up with a liquefied viscosity ingredient 
through the same process also to the breakthrough 3 (for example, SURUHORU or the 
beer hall whose diameter is 30 micrometers - 80 micrometers) shown in drawing 2 , 
without generating a void. 

[0014] That is, it can be filled up good also to the breakthrough 3 deeper than the non- 
breakthrough 6. In addition, while the breakthrough 3 is formed by the deposit 12 for a 
flow, this deposit 12 for a flow is connected to the outer layer circuit patterns 8 and 9 and 
the inner layer circuit pattern 1 1 . 

[0015] Thus, since a liquefied viscosity ingredient can moreover be made to fill up with 
the conventional approach into a homogeneity consistency promptly also to any of the 
detailed and deep non-breakthrough 6 or breakthrough 3 of which restoration was made 
impossible, without generating a void if said ratio of length to diameter is large according 
to the restoration approach concerning this invention, the problem of being non-filling 
can be solved and it is very effective in a cost cut and upgrading of a multilayered circuit 
board. 

[0016] In addition, in this invention, after carrying out mimeograph printing of the 
liquefied viscosity ingredient on the circuit board under a vacuum ambient atmosphere, it 
may cheat out of said vacuum ambient atmosphere in the usual atmospheric pressure 
ambient atmosphere, and differential pressure restoration may be performed. However, it 
is more desirable to make a vacuum ambient atmosphere fall and to perform differential 
pressure restoration. 

[0017] Moreover, you may be the thing of the construction material which becomes 
below, and the number of laminatings is also chosen as arbitration, and the "multilayered 
circuit boards" said in this invention may be non-breakthroughs other than these, and may 
not be limited [ "a non-breakthrough" may not be limited to a brine DOSURU hole or a 
blind beer hall, and ] to SURUHORU or a beer hall about a "breakthrough", but may be 
breakthroughs other than these. 

[0018] Furthermore, a "multilayered circuit board" is not limited only to what prepared 
either the "non-breakthrough" or the "breakthrough", but may prepare both, and by those 
selections, either "a non-breakthrough" or a "breakthrough" may be filled up with a 
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liquefied viscosity ingredient, or it may fill both up with them simultaneously. 
[0019] In addition, it may not be formed with any means other than the deposit for a 
flow, and are not formed in such a flow manual stage, and M the non-breakthrough M or the 
"breakthrough" which can prepare "ingredient pushing opening" of a mimeograph in a 
predetermined configuration suitably according to the configuration of "a non- 
breakthrough" or a "breakthrough", and starts may be only a hole only drilled by the 
substrate. 

[0020] In addition, it may not be limited to a conductive paste or an insulating resin paste 
about a "liquefied viscosity ingredient", but you may be other liquefied viscosity 
ingredients. 
[0021] 

[Effect of the Invention] According to this invention, moreover, a homogeneity 
consistency can be made to fill up with a liquefied viscosity ingredient promptly like 
**** also to any of the detailed and deep non-breakthrough or breakthrough prepared in 
the multilayered circuit board. Moreover, generating of a void can be prevented in that 
case. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing of longitudinal section showing the mode which carries out 
mimeograph printing in the non-breakthrough of a multilayered circuit board. 
[Drawing 21 It is drawing of longitudinal section showing the mode which carries out 
mimeograph printing in the breakthrough of a multilayered circuit board. 
[Description of Notations] 

1 Multilayered Circuit Board 

2 Level Table 

3 Breakthrough 

4 Mimeograph 

5 Ingredient Pushing Opening 

6 Non-Breakthrough 



4 



(19)B*HftfW (J P) (12) & H ^ §^ & ^ (A) 



#51^11-298138 

(43)&MB ¥JS11^(1999)10^29B 



(51) IntCl.' F I 

H 0 5 K 3/40 H 0 5 K 3/40 K 

Z 



«SaS* SI*JifflS3 FD (431) 



(21)fflSI*# 


4WF10- 115945 


(71)fflSA 


000219314 










(22) MSB 


¥(3510^(1998) 4 H 10 B 




*Kft*»tf:|tK*£S 3 TB 4 #18*§- 








(=#tr;P2^i8) 






(72)|8W# 










«©»*»m*iE-TBl#45^ *H 











(54) [&w©fc«o sapKifittw©**^ 



(57) 

ens] &m®i&&mcmft>nT^z®.mx\ * 




mrmstamm 

iffluz 2 ] . mwmmmwn&<*-7. f c 

CUSS 3 ] ««tttt#fi*«tt»tt»»^- X F 
[000 1] 

[0002] 

w«tt^-x h ^jftwttm^-x hwoattttttttfi 

-2 7 9 6 9#^$gcDgiI [0 0 0 4] K, *-©J:-5ft 
ci:ff8E«*ttTVSo ft*, frfr3?t*«, HRfc, 
13t<D*«lEi?HMT Gi1ir(0ffi«»H*T) TOflJK 

[0 0 0 3] 

[fg^ft?ftL<j:9i:fS»ffl] «Jf-fS« 

5 0/im) fcfflii, fro, ^-fBafcjEW-a-LftSCt 

[0 0 0 4] *J8HHtt, COio^tcI*, ^ft£ 
TT^JBlHlBSS±li:?LI!SaJWLfta» *n*Jpff«b 

irwra/Mntwucag, fro, ^-ttSfu^w-a-L 

C t frT* * 5 C t fclVtH L*«W*^« & 
[000 5] 

&#ttft#fc©ft«73a;tf, ^JISRSfiOlGlTUlt* 



(2) 1#Hfl¥ 1 1 -2 9 8 1 3 8 

2 

frS t < ttME*^H&*il*©:*rf![ff »H«K-£ L 
«>TStEfcWfcfT 9 C fcfc^if £> tOT**. 
[0 0 0 6] ftte, jfcttttttttm, iSHtt^-Xh* 

[000 7] 

[?g0£©*fiS©?gSI] m 1 Kfc^T, £BIhI8&S« 1 fr* 
^y—y,\,2 tlTl^SgK, *©±ffi«Hc?L 

10 l£4fr^B£*l, ^LT, ?UK4tt, ?!&©*««? L5£ 
*P5*BBE-'<*->tCfl5^ ffttofc, £J1Ih]S§»£ 
lt»tt6tiTli>5aBBftlWaHfL6 Bgfr 
3 0/im~8 OjmiOW V FX7V*— ;1/X«75'f 

SftTi^*. ftfc, ?UR4 0*t«ffUii*P5H:, njfc 

[0008] -7?, ^S@8SSffi 1 i^ia?L 6 iC 
20 o. i i«A^/a«*i. fro, l«iKL6ttSliiffl^y 

*JI 7 TJBtfSftlVS frfrSWilffl* y *Jf 

7«, Hm®w**-y8Rtfi*)m®t&'*2->i oc 

[0 0 0 9] *©&, 7LJ&4©±ffiJC, ffiKtttttfft 
(Miff, #Wtt^-XFXfcMft»tt«IB''t-XF) * 

#i&f* fc#fcH*snTi^ft^x^s>*»ii*-&* 

flLi4A/e#WRL6©-»t«:a5*U ?L©±*MSn* 
~>-;l/-r S C t fr T?# So 

io [ooio] ftfe, ffi^tttraofl u&*» 
frmstaa^tisfr, etui, x^-->*coi«s*RiT^ 

S„ frfrSTLKgBPBiJti, H^«ftT^ftir^3Sf- 

4oTl$fty^-rttf, fi?'JAtt\ 0. 1 t o r r~ 
5 t o r r8SO«SSK:«ten, C(OKSIIH«T{c 
fe^TTLKS 4 ©±fflte«tttttttt8tf0H&Sft* fcx* 
- ->*fr^i) LTfLtiSaiBiJ^ff o o 
[0 0 1 1] ?l#g?V^T, flJEl$<DX£f?HM©K£fi 
40 ?:{£T^L46TME3t«^ff9 0 ftfe, RSSHSKOH 
SS*fiT-a:Li6Sc:fc(i, fiaj^tf, 5 t o r r~2 0 
0 t o r rgg^a^flHMtcSiJIS-yrLtoS.t^tCiTK. 

[0 0 12] fcU +#tC3fc«T'£ft^t§£r (*3(t«gP 
fr#fi-TS«^) fC«, CtOXg^i!!©, froT&<fc 

frfrSCag|5^-S£DiS^{c-a-L465ci:i:7UiS4± 
0*«Hitt#8*@iR'r**» fijgftfigET'X*->/** 
50 glWU&T, frfrStt±tf*tf3o 



3 

[0 0 13] ioT, #JxJf, BS*<5 0 iim^oft 
<fc^(C?a*iT\ fro, L/D (U*7L©i£;£, D«fl<£> 
ilS) 0*£i^ima?L6f;:*tt,TiB3£K, Lfrfe, * 

C£frT-*£o «T, nt»Oie*«T» H2K*^T 
jf;£tt"tV3Jta?L3 (0R(f, i£@fr*3 0 fim~8 0 
/im©X;l/*-;l/X«:fcr7*-;l/) tcftLTfc, fflil 

[0 0 14] -t&fr^, ^SiffiTL 6 «fc 0 feiSV^HifiJL 3 
CWLTfeftjlft^iMI-riCfc^T**. fcfc, JC97L 

frsgaffl^+n i 2«, ttJnaB/<*->8. 9S 
ifrt»@is^*-v i i tcgi^nti/^o 

[0 0 15] C<D«fc9£, *«W»c«S^«WSEJ:a 

fgfcSnT^fcfSire, fro, ^#WI7L6X«Mi 
7L3cOl>-rtl(c»LTfe, ffl&tc, Lfrfc, #<f K*» 

wets**. mmt^r^m^m^Lmmm 

[0 0 16] *$80ifc:*$^T»i, *«tttt*t»* 

Tt*^. LfrU SS#H^{gT-&Ll6TME3t« 
[0 0 17] £fc, ^fggjKfclTV^ r^isKg 

©«w«feff*K»RS*v fro, wwitu «, 7 

5 -T > H X;I/*-;I/Xtt ^7 ^ V F Vf 7 *-;Mc PIS 5 
flj Kot^Tfc, x;l/*-;l/Xfi£7*-;l>tcfE££ti 

[HI] 



5 l/i&»0 




2 *Tf-7* 



(3) 1 1-2 9 8 1 38 

4 

[0018] St. r^)i[aig§sffij a, wigmj 
[0 0 19] *D*T, ?UKO Uii»PJ £ 

icmuzcttf-ei*. frfrs mnmni x« 

t>St©T-a&oTfe«J:<, fro, *<D£-?&aJ?affl#IS 
[0 0 2 0] ftfe, r«tttttt*f»J fcOl^Tt, *« 
[00 2 1] 

S«K:Ktt&ttT^3»ire, fro, St^HTOLXti: 
20 Kffl7LO^-rnte»LTt, ffliStc, Lfrf>, iS-ffiS 

[0ffiOlB#*ll4B^] 

[0 2] ^JSIalKStgOHa7Lfc?Ulgffl8i]fSSI«*^ 
[SHKDI8W] 

1 £Jfl£DS&8« 
i0 2 7K¥t— 7/1/ 

3 ma?L 

4 TLfig 

5 tttWU&#Q 

6 #Jtffl?L 

[0 2] 



4 MB 5 12 




